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(54) MANUFACTURING METHOD OF THREE DIMENSIONAL PHOTONIC 
CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method of manufacturing a three dimensional 
photonic crystal effectively which has a periodic 
structure comprised of plurality of dielectric 
materials (photonic material) whose refractive 
indexes are sufficiently different from each 
other. 

SOLUTION: The manufacturing method of three 
dimensional photonic crystal on a base material 
include a process where a first two-dimensional 
photonic crystal layer is formed by conducting 
pattern printing a first photonic material, and a 
second photonic material which has a lower 
refractive index than that of the first photonic 
material, so that they are disposed alternately; 
and a process where a second two-dimensional 
photonic crystal layer is laminated by conducting pattern printing so that the first 
photonic material and the second photonic material are disposed alternately on 
the first two-dimensional photonic crystal layer. 
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£t**IS l o 7 *,h - y ? ff^fc it/'m 2 <07 * b - -y 

mmHzumm&&<wm-&zttfx°%h s tc 

tis l2Lb*>5*&& 7 ^ ^ 1 &£xm 

m 2 mm^m Ltz^zm^x \^,\ vftup 
7 * b- -v ^ Mm<m$ h zti> mzxfo h . 

[0 03 7] ( 5 ) f-vyWVy HJ6 
06 1, b'^S7 0 £fflV^H<S5E7 * b 

- -y y*fe B B«M«^t. 0 6 fc^-fj; 5 

mi<vmmfrmf&ztLt:mi<07*}-~>y7w® 
frb%hwm4 y?eob, %&7 4}v&$2 k&t> 

^;^-y b' 6 4 £fSS Ustft, C P U ( ^^^^^ 
S) 6 8 £ J: U 4> . -y b* 6 4 

OX-f >y^6 6 2rONLT^§-fr. SJ#7-f^6 2 

^^•lt. fiffMmo#^-f y? 6 oo^&jp^i-«» 
Ite tr^Stt^ 6 o&A^-yEWj-rs. i*:^ 
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--?;i^. y vmmitzm. c put x vmsm l& 
mum^iM^ >- ? tnm-i z t e j; o . s& 

~f 0 ) fcJ&fttS. &VvC, Jf?ltf)::&7C7*h-7? 

^ B a B jf±(=. six. mi0>7*h-v?'miiitim 
7 a iv^t^m&^titzn-m^A y?m Aiv^t, 

7t y~v?nm^t£h-$i-Ew-ym\i, %2<r> 
z:<xk,7* b--y mmzm&rz . z<nx o t,z*r- 

v;W\7 H?6(cJ:*itf, JKff*tf)JW:l>£ltf>7* b~ 

%&<%$rf&zttfX'%&. 
[00 38] (6)m^h^mi 
4ft, *l*}itf»2W7th-v^fl«t^->'9 

wtiitfc, #7 -t: 7 h mmt .Ayivs-v bm$> 
v-ymimt i z t t>*j* i 

•fe'yb mMMt IX , n-/l^#t § K^V?y 
x >y T- V^t*7 U— VOTJ&MViS i i: 

i±z? v~ym\m%^& zkizxK), mfr&Mfto 
Mzm i mmzmxm&KWfii-zztm-* 
-5. n^^tcmio^^mw^M 

^§ titz^X'h -> X i> , m 1 <^K(4 . SiJftfi9J^(c 

r, ^ 7-fe 7 h mm-tfcmmwm- h z t e x r> , 

£g 1 ^7 * h-7 ?#|^&&|>A?-y£ffiyyCff« 
& < » li\ 1 0 ju mClT»I8'V - -3 "C 

«£££V>T±$Lftiiff -f V? S^x 7 hfe&S 
W£X ? U - fEPBJSji: $fr&&£ZMk mtZtizX 

*). mi<r>7 * b-vrwm&xv^^* 
&B a Bfrt>%&xw^~y$:. wjmw&iy-r* a 

nurtrs? i mmtt:i±m2cD®mm itd$&m 



mmois i &xvm2<?>7 *h~>v ?nm\mth z 
ti>-*jmx'$>&, 

[0039] (7) a»-&*rt«£2 
tit, «1 «»»EtJj:l«S2<0jga^^->'EPSiJt5 

m^zztzmtt-ti. mii£. mi<7>7th~v? 
■r&iKfc. ^y^'^x•y^ffi&fflv^^^:tj; , ?, ma 

M*ttt, 3S*ft*fUT, ffiftTH^S 

til i ^jg^gp^wtiKi fttt f>tit^-r*oT 

^tx^. mmzmmt&zttfx'*z>. zix. 
?$>%7 4 >v9-mz& \ ^x±m imm m u sk-t ; 

- >y 7Sb b b^ 64 SXS'V - ^ , 7K¥*lS]c7)^^ 6 

4. 4fe, ^y^^x7hS«l »l*S<fc 
^2tf97 * V~v?mte*tl?tl1ttt& 1 «llt 

2<7>7*b-v?ttmzmmhzt^mxfo&. 

[0040] (8) «l*£i>€ffi3 

4ft. jaiJt^mi^-f y7 s^x >y h^t . 7 ^ h 

^ ( |J7 h*7ffift*tr. ) S-ffl»^*H*r 
-^WWLfcftfc, 7* h-7X^^^UT^->-^ 

5ummmM%mmmm%i=:<!z%7* 

[0041 ] ( 9 ) ftM&tot 

i«z<^7=rh-v^^ B H B it. %2cr>-&jt7*y 

- >/ 7^ B B 0ii k ^(Simt V * & . H^tc7 sr b - 
7 ^tefttfeviT , 7 * b'<y Ftmf&Ztv&\-*i&&& 
fohtdsbX'hh. Uft^oT. *lWZ35c7*h-y 
^B*IB*»ja«-5K(c. v-*-£|S|iBftEPiiJL, S 
M^-^~&@EPhLT. SS2WZDec7*h-y^li 
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§ 7 -f -co&s^iiimi-^ - 1 l 

v\ 

[0 04 2] 4fc, »lWHi»C7C7irh-7^«ft««) 
Z&tg 7 * b - >y 7fer B JSOfS« , H8WKHI3*Sfl& 

1 tf9Z&7G7 * h - -y ^teftSflMHiatfi** LT , 

ammmmi. mico-<!K7t7*v->v?mmco 
^\ 

[0043] 

[0044] [gftBIl] 

1. =ft7C7 S rh--y^*i!li<W* 

( i ) jwiiia 

;*if^77'Jl^-h3 5S:&^t, xf;w?;i;i/- 

4:4 500)3 5SA$t , £ We*l^l*lfcJK& 
U *sMciB£LT, aftfcOJgifr*#l . 5 7fc&6 
J; 3&®&iSE£i3i8U:. iKvvc, d^S^ai 0 OS 

- (SS^Wfi: : 2 8 0 0 0 ) 1 0 0£*UK**t 
T, 4 OSSgp^h^xylrJni.'C, ^2W*N-7 

[0045] ( 2 ) EpfiOT 

>f y 7 y x y bmfc i 0 , Kfiff «y fTfi* 2 0 jti m b *4 

o'coiisft i iwwftxt, mi0>-dst7 

[0 04 6] (3)mMXU 
mvr SCI ^-/fr^V* N^.v^SSS.B hi" SSI CD 



7* h-y 7^8*1^2^7 *h--y?l^££i: 
6=SrS ^7 - yEpfiflj&fiijm ian^y^yx-y 

■y hffifc J: 0 . m®b° yf-3&«20jumi:!fr6«fc-3 fcW 

[0047] 2 . H&7C7 * h- >y 7fef H ?>tW 
£<0±3fcbTftMlfc=<jeG7* h--y7S B B H (is 3? 
l»Zijl5c7* h~y^ilSfilfc. ^2«Z?)T7C7th 

7* h-y S&*Wft:#4>ni»i b &m%Zti 

[0048] [^M2]^l<?5riJC7C7=l-b-7^*S 
JfcS£J$£Lfcft, C MP (Chemical Mechanical Polish 

ing)^j: o „ m i ^z<X7C7 * h-v m&mztti 
x. muimwmmitzwm. mmi bmm^ 

HiJSE7 *b-v ^^ a a B {i » % 1 <7)-&7i7 

j£ H B H M t , £ 2 «Z&%7 =r h - >y ^^r B e t A*, ^ < 

imfivt&Zb%<, BWSiiTVvt. 

H<Xyt;7 =r ' h - v miktfi.*&& < n hfih ; t tm 

[0049] 

[Hffl»miii^0fl] 

[ai ] ^&jt7 * mgkmmmmtz 

[H2] ^V?yx7 bSSrfflV^Z^7c7^-h™-y 

[03 ] 7.7 U-yE«&fflV^H^7C7^- h--y 

[H4 ] ^"7-fe y b9UKIS&fflV^HJJ5c7 h- v 

[HI 5] 5*&£7 4/U?-ffi£ffl!i*fcHiJSc7*h:=. 
■y 7^ B H H c0ffM^£I^BJ'tS^totf*1-|, 0T*I> . 
[H6] -t-v;^.y Ha&fflV^feHJJ5c7si- -y 

[0050] 

5: -fy^y'xvMI 
32 

41 :X7U~yEP©m« 

42 \W-V (»lW7*h--y^*fW) 
44 :W-y m20)y*b=.v?im) 

4 5 : ^7^-y]-EPSffi 

5 0 : fr#,S7/W- 
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[HI] [H2] 
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[H5] [@6] 




